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CHAPTER I 
INTR OD UCT I O N  
Th&re are i nstancas when i t  �ppears that individ­
ual s  who are participating in vigorous p h y s i cal activity , 
seem to lose the abil ity to r eact with the qui ckness t h ey 
d i s played at the start of thP. activity . I t  also appears  
that some persons maintai� the abi l i ty to r eact quiLkly 
for a long er  duration of time than others . 
In  ath l eti cs, the coach stresses  the importance 
of quick re�ct ion. �rills are c��s�ructed and pr�cticad 
i n  an e ffort to develop and maintain qui ck r eactions among 
ath l ete s .  Althou;� many =oaches have agre e d  that r eacting 
qui ckly  i s  advanta�eou� i n  the phy s i cal activit i e s  of to­
day, few have thoughts concerning the maintainance of 
qui c k  r eaction time of the athlete throughout the duration 
of the activity . 
Litt l e  has been said about r eaction time dur i ng 
exer c i s e .  most studi e s  to date have aealt with r eaction 
time during a r esting state or after a certain bout o f  
exer ci s e. 
Purpose o f  the Study 
The primary pur pose of the study was to compare 
the mean reaction times o f  subjects at various work loads . 
1 
2 
In addition, th e mean r eaction time of subjects with low 
leve l s  of phy sical fitness was compared to the mean r e­
action time of subje cts with high l evels of phy sical fit­
n e s s, at specified work loads . 
Need for the Study 
The  study provided data p ertaining to r eaction 
time during exercise .  There  is a l so a need  to determine 
if the physi�al Fitness of a per son is a factor in main­
taining a rapid r eaction time under str e s s . 
The  need  for this study is accentuated by the 
lack of existing literature concerning r eaction tim e s  
d�rir.g exer cis e .  
Nul l  Hypo�he s e s  
The r eaction time o f  an individual does not 
digress as t�e work load increases and the person tir e s .  
Phy sical fitness is not a factor in maintaining rapid r e ­
action time during a bout of· exer ci s e .  
Delimitations of the Study 
The  study was limited to 30 colle g e  students 
attending Eastern I l linois University. 9ecause of time 
a�d availability the subjects were  given only one physical 
fitness test and one test of r eaction time at the spec­
ified work load s .  
Definition of Terms 
1. !i.!g_� l evel of physical fitness (H.L.P.f . ) -
3 
Those subjects with phys ical fitness index  
scores in the upper 50 percent o f  those  taking 
the treadm i l l  test . 
2. Low l ev e l  o f  physical fitness (L .L.P . r . )  -
Those subjects with phys ical f itness i ndex 
scores i n  the lower 50 percent o f  tho$e taking 
the treadm i l l  test . 
3. Speci f i e d  work loaQ - The  s p e e d  and grade at 
which the treadmi l l  was set dur ing the b out of 
exerc i s e .  
4. Reaction time - T h e  time the subject took. 
after h earing the audi o  stimu l u s ,  to pres� the 
stop button which was in contact witn the in­
dex f inger . 
CHAPTER I I  
REVIEW CF RELATED L ITERATURE 
Numerous !nvestig�tians have been c o n d u ct e d  
c o n c e r n i n �  re�ction and movement tim e .  The literature 
r ev i e w e d  is divided i nto f o u r  major ureas: I .  Var i ab l e s  
that May I nf l uence Reaction '.im e ,  I I .  Reaction Time o f  
Athl etes versus Non-a t h l etes, I I I .  Reacti o n  T i m e  and 
Movem ent T im e ,  a n d  I V .  Reacti o n  T i me a n d  E x e r c i s e .  
I .  Varibles t hat May I nfluence Reacti o n  T i m e  
Ther8 exists a num b e r  o f  �tu�!es �o n c e r n i ng 
factors that may !nfluence rEacti o n  tim e .  Th e s e  s t u d i es 
i nd i cate that r ea ct i o n  t i m e  may d i f f e r  u n d e r  var i e d  
c o n d i! i o n s . 
I n  a study b y  rnunro,1 s i xty m a l e s  took p a r t  i n  a 
b all snatch test. I t  was found that var y i ng the f o r e ­
period ( the time b etween the r eady s i g na l  and the b eg in­
n i ng of the s t i m u l u s ) b etwe e n  two, thr e e  a n d  f o u r  s ec o n d s  
did not i nf l u e nce the s p e e d  o f  respo n s e . 
1sand f o r d  J. munr o, ff T h e  Rete�t5on o f  the I n c r e a s e  
i n  S pe e d  o f  �oveme�t T r a n s f e r r erl f r o m  a �otivated S i m p l er 
Respons e," Res�ar�h Quartsrly, 22:233 , May , 1951 . 
4 
5 
Woodworth2 stated that a foreperio d o f  two 
s econds was optimum for a quick reaction, 
It was a l so reported b y  �arrett3 that the optimum 
forep�riod was ��tween one and four seconds. 
Teichner, 4 in a review of com p l eted studies 
concerning reaction time concluded that th e optimum fore-
p eriod for rapid reaction time was in a range between 1. 5 
and 8.0 s econds. Its p l acement in this range b eing 
dependent on a large numbsr o f  factors inc l udir9 th e 
duration and intensity o f  ti1e warning �ignal• and o f  the 
st i m �_, _the.  amount , . and time of pr o duct ion o f mus cu 1 a r 
tension. 
Wil3on , 5 in a study o f  rhythmic and non-rhythmic 
presentation o f  the stimulus found that individuals 
raacted faster when potential stimuli were presented in 
rhythmic rather than non-rhythmic series . 
• 6 7 Studies b y  Colg ate and Garrett a�ree d  that 
2Robart Woodworth , Experimental Psycho l ogy  (New 
Y orkt H enry Holt Co. , 1947), p .  314. 
3H enry E. Garrett, Great Ex eriments in Ps cho l o  
( New Y orki D. A p p l eton-Century Co . ,  1932 , p .  210. 
4warren H, T eichner, "Recent Studies o f  Simp l e  
Response Time , "  Psychol ogical gulletin , 511144,  1954, 
· 
5cona ld  J .  Wil s on ,  "Quickness  of R e action and 
movement R e l�ted to Rhy thmicity o f  Signal Presentation , "  
Research QU3cterly, 30:109, March, 1959, 
6Thomas P, Col]ate ,  "Reaction and Resoonse Tines 
nf Individuals Reacting to Auditory, Visua l , and Tacti l e  
Stimuli , "  Pe�earch quarterly, 39:784 , OctofJer, 1968, 
7�arrett, op. cit . ,  p, 208. 
6 
reaction to an  audio s t i m ulus was fas ter than 
light-stimulus  react ion t imes. 
Forbes8 studied  the effect of cert a i n  v ariab l e s  
on v isual and audi tory react ion t i m e . H e  found that 
there was a s i g n i f i cant i ncrease  i n  react ion t i m e  to 
sound with ag e ,  but a low corre lat ion bet�8en a�e and 
l ight . A f u l l  s tomach s lowed react ion time  to sound, but  
had no effect on the react ion time  to the  v i sual stimul us. 
The work of Gould and Dy e , 9 Garret t , 10 Woodworth , 11 
and mcCurdy ��d Larson12 indicat e d  that prac t ice had an  
e f f ect on reaction t i m e .  
Forbes13 stated  that pract ice brought �bout nn 
improvement in reaction J.. • 1..1m e .  
I n  a simi lar study by McCormick  and others14 i t  
was found that quick react ion times were sust a i ned over 
longer periods if the subject was g iv e n  k nowledge of  
� 
8 G i lbert Forb e s ,  "The E ffects of Certain Variables 
on V isual anc Audi tory Reaction T i m e , "  Journal of Exper­
imental Psycholo�y, 35:161, 1945 . 
9 A .  D. Gou l d  and J .  A .  Dy e ,  Exercise  and I t ; 
Phys iology (New York : S .  S. 3arnes & Co . ,  1932), p. 68 . 
10carrett, op . c it . ,  p .  211. 
11 
. 
Woodwort h ,  op . cit . ,  p. 332. 
12 J .  H. McCurdy and L. A .  Larson , Physiolo.;y of 
Exerc i s e  ( P h i l a dalph i a :  Lea and fe�iger, 1939), p .  165. 
13rorbes ,  lac . cit . 
lAP. c. McCor�ick , et al. , HEffocts or. R eact ian­
T im e  of Knowle��e of Results of P erformance , "  P erce�tual 
and ff.otor Ski l l s, 14:372,  1962. 
o f  the p r e v i ous tria l . This  was substantiated i n  a 
s e cond study . 15 
In other studi e s  by Henry , 16 Fa i r c l oug h , 17 
mun r o , 18 and Henry19 it was agr e e d  that it was possible 
to i nitiate quick responses to the stimulus by use o f  
s e nsol'y motlvatorb (bright l ight, sourid, or shock) . 
Garrett20 came to the conclusion that the e f fe ct 
o f  fatique upon r e a ction time  was a l �ost neg l igibl e .  
Phi ll ips21 and We l c�22  a l s o  found that even at 
the point cf considerable �hysical fatique the reaction 
7 
15P .  9. McCo r m i c k ,  et al . ,  " E f fects on Reaction­
Time  o f  Knowledg e o f  Results o f  P e r formance , "  P erceotual 
and Mot�r S�i l l s ,  !7:28li 19E3. 
16Frank l i n  M. H enry , " Increase in S p e e d  o f  
Movement by motivetion and by Transfer  o f  motivated 
I mprove m ent," R esearch Qu�rtErly, 2 2 :228, May , 1951. 
17Richard H� Fair c l ough ,  "Transfer o f  Motivated 
Improv ement in Speed of R eaction and �ovement, "  Research 
Quart e r ly, 23:27, �ar ch ,  1952 . 
183andford J.  �1unro; 0The Retenti o n  o f  the 
Increase in Speed  of movement Transferr e d  from a Motivated 
Simpler R esponse , "  R e search quarterly, 221233, May , 1951. 
19Franklin M .  H enry , " I ndeoendence of Reaction and 
movement Time and Equival ence o f  S ensory reotivator s  o f  
Faster R esponses , �  R esearch Juarterly,  23:53, �ar ch , 1952 . 
2 0Henry E .  Garr ett, Gr eat Exoer iments in Ps chol-
2.9..l. ( New Y o rk: D. Appl eton-Century Co . ,  1932 , p .  212 . 
2 1:.ui l liarn H. Phi l l i ps ,  "In f l u e n c e  of fatiquing 
Warm-Up Exerc ises on Speed of �ovement a�d Reaction 
Latency , "  Pesearch '.Juarterly, 34:380 , October, 1963 . 
22�arya Welch, "Specifi city of H�avy Work  Fatique: 
A b s enc9 o f  Transfer from Heavy L e� Work to Coor dination 
T a s k s  Us in� the Arms , "  Research Quarter l y ,  40:406, �ay , 
1969 . 
time o f  the subjects d i d  not exhibit a s igni ficant change . 
forbes23 and E d wards24 measured fatique by hours 
s i nce the person aroused  from sleep . Wak i ng hours ranged 
from 21! to 100 hours . It  was concluded that fatique had 
no relationship to auditory reaction time. 
Mcfarland25 investigated the effects of oxygen 
deprivation (anoxem ia ) on reacti on time. O n e  hour o f  
breathing 9 . 05 percent oxygen had n o  stati stically  
s ignificant effect on simple  reaction tim e .  It was found 
that s i m p l e  responses of this  k ind were not markedly 
impaired unt i l  the subject approached coll apse . It was 
=ugg3sted tr.3t a s i m p l e  response o f  th!� type became 
iargely habitual or l e s s  complex i n  function and less 
dep e ndent on the cerebral cortex .  
-
E l b e126 reported that even though the subjects 
complained o f  a marked s ense o f  fatique, the responses 
after athletic competition were an imorovement over the 
before exercise  readi ngs. It was suggested that in 
23G i l b ert Forbes ,  "The E ffects of Certain Variab l e s  
o n  V i sual and Auditory R e action Time , "  J our�al o f  E xper­
imental P sychology, 35 : 161,  194 5 .  
24 A .  S .  E dwards ,  "E ffects o f  the Loss o f  100 Hours 
o f  S l eep , "  American Journal o f  Psycholo�y, 54:91, 194 1 .  
25R o s s  A .  mcFarland , "The Psycholo�ical E ffects o f  
Oxygen D eprivatio n  (Anoxemia ) on Human Behav i or, " Archiv es  
of  P sycholoqy, 22:145 , 1932. 
26 E. R .  E l b e l ,  �A Study o f  Response Time  Before and 
Aft&r Stren�ous Exercise , "  R e s earch Quarter ly , 11 : 95, May , 
1940. 
9 
competitive e x e rcise an  emotional component a r o s e  which 
may have been an influencing factor in the r eduction o f  
r e s ponsive tim e .  
The work o f  Mccur dy and Lar son27 and G o uld and 
Dye28 stated that r eaction time was lengthened b y  fatique . 
I I. Reaction Time o f  Athletes Versus �on-athletes 
Existing studies concerning reaction ti�e o f  . 
athletes and non-athletes indicate that athletes respond  
quicker than non-athlete s .  
In a study b y  Y o unger29 122 wo�en athletes a n d  
non-athletes were  given a hand r e action time test. It 
was found that the women athletes were signifi�antly 
faster than the women non-athletes in r eaction tim e .  
Bsise ano Peasele?�d Knapp31 ln similar 
� ------- -- ·- - . . 
studies also concluded that the women athletes r e acte d  
quicker than non-athletic women . 
2 7J .  H .  Mccur d y  and L .  A .  L a r s on,  Physiology o f  
Exercise (Phila delphia: Lea and Febiger , 1939) , p.  68. 
2BA .  D. Gould and J .  A .  Dy e ,  E x ercis e and It� 
Physiology ( New Y ork: S .  S .  B arnes & Co . ,  1932 ) , o. 165, 
29Lois Y ounger , " A  Comparison o f  R eaction and 
movement Times o f  Women Athletes a nd Non-athletes , "  
R e search qu�rterly, 30:349,  Dctob8r, 1959 . 
30oorothy 3eise and Virginia Peasele y ,  "The 
R elation of Reaction Tim e ,  S p e e d ,  and Agility of 3ig 
Muscle Groups to Certain Sport Skills, " Research 
quarterly, 8:133 , March ,  1937 . 
313arbara N. Knapp , " Simple Reaction Times o f  
Top-Class S p ortsmen a n d  R esearch Students , "  Research 
quarterly,  32:409, Octob e r ,  1961 . 
10 
It was r e ported by S l ater-Hamme 132 that varsity 
ath l etes had s ignificantly shorter over-a l l  r eaction time 
than physical e ducation , music a n d  l iberal arts majors .  
B uckell ew, 33-i.Q. investigating per ipheral  p e r ­
ception and  reaction time conclud e d  that f i v e  athl etic 
groups ( footbal l  play e r s ,  basketbal l p l ay e r s ,  baseba l l  
p l a y e r s ,  track ath l et e s ,  and gymnasts ) were a l l  faster 
than the non-athl ete group . 
Studi e s  by Jackson�4 O l s e n35 a l so agre e d  that 
athl etes were able to r eact quick er  than non-ath l etes .  
Contrary to the p receeding reports Pierson36 
found that fencers an� no�-fe�cers  did net differ  i n  
discr iminatory or s impie reaction time when measur ed by 
the fin�er p r e s s  method. 
32 A. T .  S l ater-Hammel , "Comparisons of R e action­
Time measures to a Visual Stimulus a�d Arm Mov ement , •• 
R e s earch Quarterly,  2 6 : 470 , December. 1955. 
33Wil l iam F. 3uck e l l ew ,  "P eripheral  Perception and  
R eaction Time of Athl etes and  Non-athletes , "  ( unpublished 
master's thesis , University of I l linoi s ,  1962 ) . 
34w i l l i e  c. Jackson ,  "Explosive muscular Pow e r ,  
R eaction Tim e ,  and  R unning Sp�ed �ith i n  and  3etween 
Col l e�e Athletes and Non-athl etes , '' (unpub l i s h e d  Master's 
thesis , Eastern I l l i nois  Univers ity , 1971 ) 
35Einer A .  Glse n ,  "Relationship Between Psycho­
logical Capac ities and S ucce s s  in College Ath l etics , "  
R e search Quarterly,  27:79, march , 1956 • 
. 36wil liam R. Pi erson, ''Compar ison of Fencers a n d  
�on-fencers by Psychomotor , Space Perception and  Anthropo­
metric measure , '' Research Ouarterly,  27:00, �ay , 1956. 
III. Reaction Time and �ovement Time 
At one time it was assumed that individuals WD� 
reacted the fastest were the same people who moved tne 
fastest. Research disproving this theory is quite 
abundent. 
In �tudies invoivin; 12 and 13-year-old boys 
C 1 ark e
/ 
a-nd G l in es J 7 and f:1 end r y k 3 8 found no significant 
correlation betwJen movement time and reaction time. 
11 
Nine hundred and thirty men, women, anc children 
�are tested by Hodgkins.39 He conclu�ed that men are 
both faster reactors and movers than women. There was 
no significant relationships between reaction time and 
�OV8�ent time for the mer. or �omer. tested. 
Hipple40 conducted a study concerning racial 
diff2rences in tension, reaction time and speed of move-
ment among athletes. The results showed no statistically 
significant difference between Caucasian and Negroes in 
37Harrison H. Clarke and Don �lines, "Relationships 
of Reaction, movement and Completion Times to motor, 
Strength, Anthropometric, and maturity Mea$ures of 
i3-Year-Old Boys," Research Quarterly, 33:194, r·lay, 1962. 
38stephen Mendryk, "Reaction Time, �ovement Time, 
and Task Specificity Relationships at Age 12 , 22 , and 48 
Years," Research :Juarterly, 31:162, f.:ay, 1960. 
39 Jean Hod·;!<ins, "P.eaction Time and Speed of f1':ove­
ment in ;.�ales and Females of 1Jarious Ages," Research 
Quarterly, 36:335, Cctober, 1963. 
40Joseph E .  Hipple, "Racial Differences in the 
Influence of �otivation on �uscular Tension Reaction Time, 
and Speed of ��oi.:er:ient," Research Quarterly, 25:  305, 
October, 195'�· 
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reaction time and movement time. 
Using undergraduate students, Henry,41 
fairclough,42 and Smith43 found reaction time and movement 
time i ndependent and uncorrelated. 
measuri ng athletes and non-athletes, P ierson44 
reported that neither group demonstrated sig nificantly 
related speed of arm movement and reaction t imes. 
4� Henry � found reaction time uncorrelated with 
speed i n  sprint races. He s ubstantiated this f inding 
i n  later studies . 46 47 
The following three studies  are not i n  agreement 
with the concl us ions o f  the previo�s i nvestiga�or� . 
41rranklin ��. Henry, •• Independence of Reaction and 
movement Time and Equivalence of Sensory motivators of 
faster Response," Research Quarterly, 23 : 53, March, 1952. 
42R i chard H .  Fairclough ,  "Transfer of Motivated 
Improvement i n  Speed o f  Reaction and movement," Research 
Quarterly, 23:27, march, 1952. 
43Leon E .  Smith, "Reaction T ime and Movement Time 
in Four Large muscle Movements," Research quarterly, 32:88, 
IY!arch, 1961 . 
44P ierson, lac cit.  
45rrank l i n  �. Henry, "The Velocity Curve o f  Sprint 
Run.ning with Some Gbservations on the !Yiuscle Vi scosity 
Factor," Research Quarterly, 22 : 409, December, 1951.  
46Frankl in R. Henry, " Force-Time Characte r i stics 
o f  the Sprint Start," Research �uarterly, 23:301, Octo�er, 
1952. 
47Frank l in �. Henry, Time-�elocity Equation and 
Oxygen Requirc�ents of ' A l l -Cut' and 'Steady -�ace• 
RunninJ," Research Quarterly, 25 : 177, may, 1954 , 
rour hundred sub j e c t s  rang i n g  fro m e i g h t  t o  83 
y ea r s  o f  a g e  w e r e  stud i e d  b y  P i e rson,48 He r e p o r t e d  a 
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s t a t i st i c a l l y  sig�i f i c a n t  c o r r e l at i o n  (r = +.56) b e t w e e n  
� 
r e a c t io n  t i m e  a n d  movement t i me . 
j k 49 . t d f 1 . 1 a c  so�. in a s u y a e x p  os1ve muscu a r  
p o wer , r e act i o n  t im e ,  a n d  r un n i ng speed f o und r e a c t i o n  
t i me a n d  m o ve m e n t  t i m e  t o  b e  c o r r e l at e d .  Ho weve r ,  h e  
a l so su�g e s t e d  that due t o  the ve r y  l�� i n t e n s i t y  o f  t h e  
aud i o  s t i mulus these f i n d i n g s  m a y  have b e e n  i nva l i d .  
lt was c o n c l uded Ly P i erson and Rasch�O t haL 
t h e r e  was a l o w, but statistic a l l y  si g n i f i ca n t  �e l a t i on­
sh i p  b etween rea c t i o n  t im e  a n d  m o v ement t i m e  (r = 0 . 33). 
IV. React i o r1 T i mt: and Exercise 
Re l a t i ve l 1  few studies d e a l ins wit h e x e r c i s e  and 
r e a c t i o n  t i m e  were f o und whi l e  n o  r e p o r t s  were d i scover e d  
c o n c e r ning r e a c t i o n t im e  dur i ng e x e r c ise . 
T h e  r ea c t i o n  t im e  o f  forty ma l e  v o l unt e e r s  was 
- 48�i l li a m  R. D i e r sen, "The Re l a t i o n sh i p  of movem e n t  
T i me and Re a c t i o n  t i me from Chi l dho o d  t o  Se n i l i ty, "  
Resear c h  Qua r t e r lt. 30�231, May, 1959 . 
49Wi l l i e  C .  J a c k son, "Exp l o sive muscu l a r  Po wer, 
Re a c t i o n T i me, and Run n i n g  S�e e d  Wi thi n a n d  3et�e e n  
Co l l ege A t h l e t es a n d  �on-athl e t e s, " (unpu� l i shed master's 
t h e s i s, East�rn Ill i no i s  Univers i t y, 1971). 
SO�i l l iam R .  P i e r so n  a n d  �hilip Rasch, "Sene r a l i t y  
o f  a Speed Factor i n  Simple Re3c t i on and movement T i m e , "  
Perce�tual and �otor Skills, 11:123, 1960. 
Studied b y  Kl'ng .51 It d t i d th t d . was e erm ne a ur1ng con-
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tinuous arm �ovements at rates of 75 and 135 revol utions 
per minute , reaction times  during the faster rate were 
significantly sl0wer than thos e  during the slower rate of 
a r m  movement. 
I n  a study by Tweit and others , 52 26 low fitness  
subjects trained for 30 minutes , four times a wee k .  It 
was conc lud�� that total body reaction time was improved 
by training. 
c,3 �eyers and others-� reported �r.at no statistically 
significant relationship existed between the l ev e l  of 
cardiovascular function, as  measured by the step test, and 
foot �r fir.�er reaction time. 
The wor k  o f  �hil lips54 concluded that reaction 
time was not inf l uenced by  heavy warm-up exercises  that 
did improve speed of mov ement . Futhermore, reaction time 
influenced by activities that were carried on to a point 
of considerable fatique .  
51Peter G. King, "Reaction Time During Two Pates 
of Continuous Arm movement," Research Quarterl y ,  39z308, 
!Ylay, 1968 . 
52 A .  H .  Tweit, et a l . ,  "Effect of a Training Pro­
gram on Total 3ody �aaction Time of Individua l s  of Low 
Fitness , "  R e search Quarterly, 3�:370 , Octo�er ,  1963. 
53 Carton R .  iYieyers, et a l . ,  "�ffects of Strenuous 
Physical A ctivity Upon R eaction Time , "  R e s ea r ch quarte r l y ,  
�Oz337 , �ay , 1959. 
54 :>Jilliam H. Phillips, " Influenc� of Fatiquing 
�arm-Up Exe�:�ses on Speed of �ovement and Rea ction 
Latency , "  Research Juar':.i:=rlv,  34:372 , Jctober ,  1963 . 
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W e l ch55 also  supported the previous  findings when 
h e  reported that performing v ery heavy and fatiquing work 
with the l egs d i d  not impair performance in motor coor-
d i nation, speed, and accuracy tasks . 
Usin� the f i nger as the �espond i ng member, 
Elo e156 found that sto o l stepping and pushups caused no 
s i g n i f i cant chan g e  i n  response tim e .  
mccurdy and Larson57 reported that l i ght phy s i cal 
e xercise resulted in  an improvement in reaction time to 
tha audio sti�ulus , but that sev8re phy s i cal exercise 
resulted in a decrease in reaction ti�e tc the audio 
stimulus which was more mark e d ,  as the s e verity o f  the 
sxercise  �as i�creas e d .  
Summary 
The studi es  cited seem to indicate the fol l owing :  
(1) R eaction time i s  dependent o n  a number o f  intri nsic  
and  e xtri nsic variab l es; (�) G enera l l y ,  the reaction 
time  o f  athletes i s  s igni f i cantly faster than non-athl etes; 
(3) I n  the majority of studies  conducted there was not a 
statistically s ign i f i cant relationship b etween reaction 
SSmarya W e l ch, ••s p e c i f icity o f  H eavy Work Fatique: 
Absence o f  Transfer from H eavy L eg Work to Coordinati o n  
Tasks Using the Arm s , "  Res earch Ou�rterly, 40:406, �ay, 
1959 . 
56E. R. El�e l ,  " A  Study of R esponse Time  3efore 
and A fter Strenuous Exercise," Resea�ch Quarterly, 11:95, 
may , 194 0 . 
57J .  H .  McCu�dy and L. A .  Larson ,  Phys iology of 
Exercise (�hilade lohia: Lea and Febi�er, 1939), p. 165. 
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time and movement time; ( 4) There exist some controversy 
concerning the effect of exercise and fatique on reaction 
tim e .  I t  i s  also apparent that there i s  a definite lack 
of information dealing with reaction time during a bout of 
exercise.  
CHAPTER I I I  
METHODOLOGY 
I n  order to provide an accurat& account of the 
methodology used  in the col l e ction of data, a d e s cription 
of  the subjects, test equipment and procedure employ e d  
are presentEd in thi� chapter. 
S ubjects 
The subjects were 30 undergraduate students at 
Eastern I l l inois University. T e n  vol unteers were from 
the varsity �rac� team and 20 of the vol unteers were  
stud�nts not �articipating in spring varsity athletics. 
Each subject was placed irto one of two groups-�high 
l evel  of phy sical fitne ss  ( H. L. P . F. )  or.:j.ow l ev el of 
phy sical fitness ( L. L.P.F.) .as d e s crib e d  earlier. The 
mean  height and weight for the H. L. P . F. G roup was 178.S 
centimeters and 74 . 2  kilograms respectiv e l y .  The mean  
Phy sical Fitness I ndex of  the group was  1 01.0. S ubjects 
in the L.L. P. F. Group had a mean height of 182 . 5  c e n­
timeters , a mean weight of 96.S kilograms, and a mean 
Phy sical Fitness Index of 43.4. 
Design of Study 
The researcher and each subject met on two sepa-
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rate days in the Phy sical E d ucation R e search Laboratory 
at Eastern Illinois Univ ersity . After filling out the 
necessary information on a data card, the subject was 
giv en an orientation to the DeKan Automatic Performance 
Ana l yzer and the A .  R. Young Treadmil l .  The subject was 
then a dministered the Johnson Treadmill T est f�r Phy5ical 
Fitne s s  as d e s cribe d  by Consolarizo1• R e covery heart 
rates were u s ed to compute the Phy sical Fitness Index  
s core from the following formula2 : 
PFI _ (s e conds the subject ran) X lOG - 2 X sum of 3 half-min . recovery p u l s e  rates 
E ach s ubject was placed  into either the H .L . P . F .  Group or 
the L . L . P . F .  Group a ccording to his computed Physical 
Fitness Index score.  
The reaction time test during exercise was 
a dministered at the second meeting. The purpose of this 
test was to determine the reaction time of the subject at 
rest, during a bout of e x er�ise and in recovery. 
Orientation and Physical Fitness  
In  the first meeting e a ch vol unteer receiv e d  a 
period of orientation to the DeKan A utomatic Performance 
Anal yzer and the treadmil l .  
le .  frank Consol azio, Robert E .  Johnson and Louis 
J .  P e cora, Ph sio l o  ical �easurements and metabolic Func­
tions in man �ew York: �c raw-Hi _oo 
p .  368. 
� Ibid.,  p . 369. 
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Orientatio� to De�an Tim�r. Each subject was 
administere d 50 r eaction time trials to diminish any 
practice effect and acclimate the subject to the test 
situation. The s ub ject �as 28atcd on a stool with the 
reaction time stop button in the dominant har.rl. The 
dist�l end of the index fing er was placed in cortact �ith 
the stop butto0. Prior to each trial, the researcher 
�ave the '.:'OMi!'l311d " rea�y .. l:::efore ;:>ressing a delayed start 
button on the reVan Timer. Two ta f ive seconds ela��ed 
b e for e th2 audio stimulus sounded and the clo=� starte�. 
Up o n h ear i n-; t h e au d i o s t i !Tl u 1 u s th P. !:: u � j e c t o r e s s e d tfo 1.i,; n 
on the stop bu�ton and stcoped t�e clock. Conc2ntration 
en the :!:Jci:; stimulu:; �:;c qui=� rca...::tion to this ::.li�ulus 
were emphasized. 
Orientation to Trea��ill Punn!�3. The arientat io� 
run on the treadmil l was p rese �ted in four stages. The 
su�ject placed �oth ha�d s on the sup��r: bar anc the 
trPadmill was set at three �iles per hour and zero percent 
g rade . The s��ject walked at this rate until he felt 
con fident. Then he was i�structed to drop one hand at a 
time until he felt he was able t� walk comfortabiy with­
out the �id of the su� por t �a�. 
�rade of the treadmill was raised in p r o �re ss ions of two 
percent e2cn until a �aximu� cf t8� ��rc=r.t was re�chad. 
At each grade, the subject was given ti�e to acc l imate 
himself to the new work load. 
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During the th ird stag e o f  the or i e ntation the 
g rade was lowered to zero per cent. The speed was i n­
creased at i ncrements of one mile  p e r  hour until a speed 
of seven m i l e s  p e r  hour was attaine d .  The  subjec t  was 
al lowed suff i c i ent time to become accustomed to each i n­
crAase in  speed . 
The  f inal stage consisted of taking 15 r eaction 
time practice tr ial s whi l e  running at seven m i l e s  per 
ho�r and zero per c ent grade . Concentration on the audio 
stimulus and qui c k  reaction to thls stimulus were again 
emphasized. At the end of the 15 trials the tr eadmi l l  
was stopped. 
Johnson Treadmi l l  Test for Phvsical Fitness . Up­
on completion of the orien�ation session, the  subject was 
seated on a stool on the treadmill . A fter resting f ive 
m i nutes the subject was asked to stand and th e stool was 
take n  away . He was informed that the phy s i cal fitness 
test would last five m i nutes ,  but if he should become too 
fatiqued the test would be termi nated and the total time 
of the run re corded . At the end of five m i nutes the tread­
mill was stopped and the subject aga i n  seated on the stoo l . 
He was told to s i t  quietly, relax, and not to talk .  A 
towel was made available  to wipe perspiration and after 
one minute of r est a 30 s e cond h eart rate was r e corded. 
The r esearcher placed two f ingers  on the neck of the 
subject i n  proximity of the carotid artery . Wh i l e  
watching the clock h e  counted the heart beats to h imself.  
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Thirty second heart rates were also recorded from 2.0 to 
2.5 minutes and 4 . 0  to 4 . 5  minutes into recovery. 
Re8ction Time Test at Rest, During, and in Recovery from 
Tre�dmill Run 
Upon arriving at the research laboratory for the 
second meetlng, the subject was seated on a stool and 
given the stop button. Twenty-five practice trials of 
reaction were administered at rest. 
Sixteen trials of reaction time at rest were 
administsrad to the subject. The stool was taken away. 
The treadmill �as set at six miles per hour and two per-
cent grade. With the starting of the treadmill the sub-
ject be��n runni�g. Sixt�en triels wera giver. during the 
first twQ minutes of running and every two minutes there-
after. Correspondingly the treadmill was raised four 
percent every two minutes. After runninq two minutes at 
the grade of ten percent the treadmill was stopped and 
the subject was again seated on the stool. A towel was 
provided and the subject was asked to remain quiet. 
After or.e minute cf recovery the final 16 trials were 
administered. Concentration on the audio stimulus and 
quick reaction to this stimulus were emphasized. 
ln the event the subject pressed the stop button 
before the audio stimulus sounded, the trial was not 
counted and an additional trial administered. To arrive 
at a true estimate of reaction time for each series of 
responses, the slowest three responses ar.d the fastest 
three responses were eliminated in computing the mean 
reaction time, 
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CHAPTER IV 
ANALYS I S  OF THE DATA 
Tha study was conducted to compare the reaction 
times of 30 col l ege students at rest, during a bout of 
exercise, and in recovery from the exercise.  !n aadition , 
tha me�n re3ction times of the su�jects i n  the H igh L3vel 
of Physical Fitness �roup were compared to the mean 
reaction times of the subjects in the Low Level of  
Phys i c31 Fitness Grou p ,  at each of  the specified �ark 
loads . 
Statis:ical Treatment 
A l test for correlated data was applied to 
determ ir.e any statisti cal difference within group means . 
A i test for uncorr�lated data was applied to 
determine any stati£tical difference between the group 
means. 
The raw data was punched on I . 9 . M .  computer 
cards . The t test �rograms by D i P ietro and LeDu c , 1 and 
1A. J. DiPi etro and R. J .  LeCuc,  "Student i S cores 
fo� means 3etween Groups," ( Charle ston: [3stern Ill i�ois 
University, �ay, 196A) . 
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Crewell2 were employed for the analysis. 3oth programs 
were made available through the services of the Eastern 
Illinois University Cata Processing Center. 
The .US level of confidence was selected to denote 
statistically significant differences for both the cor-
related and uncorrelated jatu. Statistical significa�ce 
for the correlated data necessitated i ratio equal to or 
greater tha� 2.14 for 14 de�rees of freedom. For the 
uncorr2lated data a t score £4ual to or greater than 2.04 
for 28 de�rees of freedom was required. 
Presentation of Findings 
The findings are presented under the following 
three headin�s: r - . Comparisons �it�in the H.L.P.r. 
Group, I!.  Compa�isons Within the L.L.P.F. Group, and 
III. Comparisons Between the. H.L.P.F. Group and the 
L.L.P.F. Group. 
I. Co�parisons �ithin the H.L.P.F. Group. The 
comparisons of primary concern were those between the 
mean reaction time at rest and the mean reaction time 
during runnir.g at grades of two, six and ten percent, and 
also in recovery. 
Ta�le I reveals a statistically significant 
difference between the mean reaction time at rest and the 
2N. J. Crewel!, "Student t Test for Differences 
9etween Correlated Pairs of �eans7" (Charleston: Eastern 
Illinois University, June, 1972). 
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mean reaction time at the two (.01), six (.001), and the 
ten percent (.01) work levels respectively. There was 
also a statistically significant difference between the 
mean reaction time in recovery and the mean re?-ction time 
at the two (.01), six (.01), and ten percent (.05) work 
levels respactively, 
TA3LE I 
mEAN AND t RATIO comPARISQNS 
WITHIN THE H.L.P.r� �RCU? 
Vari ab le ;r: nan 
(Sec) 
Rest 
Rest 
2ot. ,. 
6% 
10%• 
Recovery 
.146 
. 163 4.05c 
.159 4,29d 
.157 2.99c 
.147 ,480 
aSignificant 
cSignificant 
ds · · r · t i;in1 ican 
at 
at 
at 
2� I 
1.43 
1.61 .803 
3.89c 4 ,02C 
the .as level of 
the .01 level of 
the .001 1 e·J el of 
10% Recovery 
2.s1a 
confidence. 
.confidence. 
confidence. 
It should be noted that the mean reaction time of 
the gr�up was slowest at the two percent level, but became 
progressively faster although not si;nificantly, at the 
six percent and the ten percent levels respectively. ·It 
is also noted that this group disJlayed no significant 
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d i f f e r ence b etween the mean r eaction time at r est and the 
mean r eaction time in r e c o v ery f r om the exer c i s e . 
I I. Comeari sons Within the L . L. � . F. Grouo. It is  
revealed  i n  Table I I  that ther e  e x isted  a statistically 
significant difference ( . 00 1 )  betwee� the m ean r eaction 
t im e  at rest and the mean r eaction time at the 4. • "'wo , s ix, 
and ten p er cent work l ev e l s  respectively.  At the .001  
l e v e l ,  there was also  a statistically  sign i f i cant 
d i f f e r ence b etween the mean r eaction time in recovery and 
the mean reaction time at the two percent , six p e r cent,  
and ten percent l e v e l s  respectively.  
TA'.J L E  I I  
rnEAN AND  t RATIO comPAR ISONS 
WITHIN  THE L.L . P . F .  G R O U� 
V ar iabl e  IYl ean 
(Se c )  
Rest . 152 
2% . 174 
6% . 179 
10% . 192 
R ecovery . 154 
R est 
4. 58d 
s. ss d )..30 
4.3od 2. ssa 1 . 88 
. 607 5.30rl S.89d 
10% R ecovery 
4. sod 
aS igni f i cant at the . a s  l evel  o f  confidence. 
dsignificant at the . 0 0 1  l e v e l  o f  confidenc e .  
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T h e  m e a n  r e a c t i o n  t i m e s  s h o w  ( Tab l e  II) t h a t  
d u r i ng t h e  b o u t  o f  e x er c i s e  t h i s  g r oup was f a s t e s t  a t  t h e  
t wo p e r cent work l ev e l . T h e  m e a n  r e a c t i o n t im e  b e came 
s l o w e r  a t  the s i �  p e r c e n t  l ev e l .  T h e  m e a n  r e a c t i o n  t im e  
a t  t h e  t e n  p e r c e n t  work l ev e l  was s i g n i f i ca n t l y  s l ower 
t h a r i  at t h e  twu p 8r c e n t  l ev e l .  T h e r e  was no s i g n i f i c a n t  
d i f f � r en c e  b e t w e e n  t h e  m e a n  r e a c t i o n  t i m e  a t  r e s t  a n d  t h e  
m e a n  r e a c t i o n  t im e  i n  r e c o v e r y . 
I I I. Comoa r i s o n s  9 e t w e e n  t h e  H . L . P . F .  G r o u p  a n d  
t h e  L . L . P . F .  G r o u o . T h e  t w o  g r o u p s  w e r e  comp a r e d  
a t  each o f  t h e  f i v e  s p e c i f i e d  s i t ua t i o n s  ( t h r e e  i n  
e x e r c i s e ,  a n d  o n e  e a c h  i n  r e s t  a n d  r e co v e r y ) . T h e s e  
f i n d i n g s  a r �  p r 8 s e n t e d  i n  Tab l e  III a n d  Fig ure 1 .  
V ariable 
R e s t  
2 1. 
6� 
1 0% 
Recovery 
TA3 L E  I I I  
COMPAR I SO N  9 E TWEEN H . L . P. F .  G R O UP 
A ND L. L . P . F. G R O UP 
H. L . P . F .  G roup 
Mean S. O. 
. 1 4 6  1 . 4 8  
. 1 63 2. 1 8  
. 1 59 1 . 59 
. 1 57 2 . 1 4 
. 1 4 7  1 . 2 3  
L. L. P . F. G rouo 
m ean s . o .  
. 1 52 2 . 1 4  
. 1 7 4  2 . 67 
. 1 7 9  2 . 2 9  
. 1 92 3 . 8 1 
. 1 54 1 . 97 
b s · · f · t t th 02 , 1 r f · d i g � !  ic� n a e • _ ev £  o con 1 ence . 
cSig nificant at the . 0 1  level of confidence . 
2 8  
t 
. 89 9  
1 . 2 1  
2 . 7l
b 
3 . 02c 
. 1 1 0  
The H . L . P . F .  � roup reacted faster than the L . L. P . F. 
G roup in all five situations . However, only two of th e s e  
comparisons, the six percent ( . 02 ) and t e n  percent ( . 0 1 ) 
work levels were statistically s i g nificant. 
It should be noted that during the bout of 
e x ercis e  the difference in mean reaction times of the two 
groups b ecame more pronounced with each i ncre a s e  i n  th e 
work leve:l. 
Discu s s ion of F i n ci i r1s 
The writer feels that som e of th� f i ndings 
pre s e nted warrant discus sion . S i nce the purp o s e  of the 
study was to m e a s u r e  e f f e c t  and n � t  to d e t ermine the 
.195 -
. 1 9 0  -
. 1 8 5  -
. 1 80 -
Cl) . 1 7 S  --0 c 0 0 Q) . 1 7 0  -(/') 
. 165 - I 
. 1 6 0 - I 
I . 1 5 5  -
• 14 5 -
S e  st 
• 
I 
I \ 
I \ 
I \ 
/ \ 
/ \ I 
I \ 
_ _ _  L . L . P . F  • 
2% 
W o r k  L e v e l s  
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R e c o v e r y  
c a u s e ,  t h i s  dis cu s s i on i s  b a : e d o n  t h e  p e r s o n a l  o b s e r ­
v a t i o n s  a n d  t h e  s �� j e c t i v e  r �a s o n i ng o f  t h e  r e s e a r ch e r a 
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T h e  H . L . P . F .  � r o u o . T h e  m a j o r i t y  o f  s u b j e c t s  i n  
t h i s  ; r o u p  w e r e  e i t h e r  p e r t i c i � a t i n1 m emb e r s  o f  t h e  
univ e r si t y  � r ack t eam o r  i n d iv i du a l s w i t h  p r ev i o u s  
a t h l e t i c  e x � e r i e n c e . P r e v i o u s  s t u d i e s  h a v e  i n d i c a t e d  t h a t  
a t h l e t e s  a r e  f a s t e r  r eact o r s  t h a n  n o n - at h l e t e s . T h e  
r e s e a r ch e r f e 2 l s  t h a t  t h i s  a t h l etic e x p e r i e ncE may r � v e  
r e s u l t e d  i n  t h e  q u i c k e r  r e s tin9 r e action t i m e  f o r  t h i s  
g r o u p . 
T h e  H . L . � . F .  � r o up c o n s i s t e d  o f  t h o s e s u� j e c t s  
wh o s e  r e c o v e r y  h e a r t  r a t e s  f r o m  a s ta n da r d i z e d  t r e arl � i l l  
t e s t  r e v e a l e d a phy s i ca l  f i t ne s s  i n d � x  S ( O r e  a b o v e  7 0 . 
T h e s e  s uhj8 c t s d i s p l a y e d  l i t t l e  e f f o r t  i n  r u n n i n� o r  i n  
c o m p l e t i ng t h e r e q uir e d  b o u t  o f  e x e r c i s e .  T h e  �ub j e c t s  
s e e m e d  ab l e  t o  d e v o t e  f u l l  a t t e n t i o n  t o  m a k i ng a q u i c k  
r e a c t i o n  t o  t r. a  audio stim u l u s . 
I t  s h o u l d  a l s o  b e  n o t e d  t h a t  d u r in� t h e  b o u t  o f  
e x e r c i s e  t h e  mean r e a c t i o n  o f  t h e  � r cup b e cti m e  f a s t e r  a t  
t h e  s i x  p e r c e n t  a n d  t e n  p e r c e n t  w o r k  l e v e l s  r e s p e ct i v e l y . 
T h e  r e s ea r c h e r  f e e l s  t h a t  s i n ce e a ch sub j e ct w a s  g i v e n  
o n l y  1 5  p r a c t i c e t r i � l s  o f  r e a c t i o n  t im e  whi l e  r u � n in� 
o n  t h e  t r e a d� i l l ,  t h e r e  m i g h t  h a v e  e x i s t e d  some p r ac t ice 
e f f e c t . 1 t  m ay h 3 v e  a l s o  � e e n  i n f l u e n c e d  b y  t h e  r e l e as i n� 
o f  any a n x i e t y  o r  t e n s i o n  w h i c h  e x i s t ed i n  t h e b e j i n n i ng 
of the t r e a dm i l l  r u n .  
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T h e  L . L . o . r .  � ro up .  T h e  L . L . P . F .  � r o up c o n s i s t e d  
o f  t h o s e  sub j e c t s  t h a t  h a d  a phy s i ca l  f i t n e s s  i nd e x  s c o r e  
o f  5 5  o r  b e l o w . T h e y  w e r e  c o n s i d e r ab l y  h e av i e r  i n  b o d y  
w e i � h t  ( H . L . P . F .  = 7 4 . 2  k g s  a n d  L . L . P . F .  = 9 6 . 9  k � s ) ,  a n d  
w a r e  n o t  a s  s k i l l e d  r u nne r s  a s  t h e  su� j e c t s  i n  t h e  
H . L . P . F .  G r c u p .  � a ny o f  t h e s e  sub ject�  e x p e n d e d  c o n s i d ­
e r ab l e  e f f o r t  i n  c om p l e t i n� t h e  b o u t  o f  e x e r c i s e . S i x  
sub j e c t s  w a r e  una� l e  t o  comp l e t e  t h e  l a s t  m i nu t e  o f  t h e  
t r e a dm i l l r u � .  T h e  r e s e a r ch e r  ob s e r v e d  t h a t  w�i l e  t h e s 8  
sub j e c t s  w e r e  u n ab l e  t o  d e v o t e  f u l l  a t t e nt i on t o  r 8 s p o n d ­
i n g  q u i ck l y , s o m e  o f  t h e m  who w e r e  s e em i r. j l y  a s  f a t i q u e d  
a s  t h e  o t h e r s  m a i nt a i n e d  a r ap i d  r e s p o n s e  t o  t h e  a u d i o  
s t i�u!us . T h i s  a� i l i t y  tc react q ui c k l y  e v e n  t h o u � h  
t i r e d  se e m e d  t o  b e  a n  i n d i v i du a l  c h a r a c t e r i s t i c .  I t  i s  
s u g � e s t e d  t h a t  p e r h a p s  t h e s e  i n d i v i du a l s  may h a v e  h a d  
s o m e  p a s t  e x p e r i e n c e  ( a th l e t i c  o r  o t h e r w i s e ) i n  w h i c h  
t h e y  p r a c t i c e d  r e a c t ing f a s t  d u r i ng f a t i q ui ng e x e r c i s e . 
O v e r  a p e r i o d  o f  t i m e  t h i s  t y p e  o f  s im p l e  r e s p o n s e  b e came 
hab i t u a l  anc l i t t l e  a t t e n t i o n  w a s  n e e d e d  in r e t a i n i ng a 
f a s t  r e a c t i o n .  
S i m i l a r i t i e s  i n � o t h  the  H . L . P . F .  � r o up a n d  t h e  
L . L . � . r .  � r � u� . 2 o t h  t h e  H . L . P . F .  � r o u p  a n d  t h e  
L . L . P . F .  � r oup e x n � r i e n c e d  a s l o � i � ;  o 9  r e a c t i o n  t i� R  
w i t h  t h e  b e � i nn i r; o f  t� a t r e a d� i l :  r u n  t h o u g h  a l l  s u b ­
j e c t s  w e r e  n o t  ?ff�cted t h e  S 3 � e . A ; a i n ,  i t  s ee m e d  t o  
b e  i n d i v i dual i n  n a t u r e .  I t  i s  f e l t  t h a t  m o r e  p r a c t i c e  
r e a c t i o n  t i m e  t r i a l s  d u r i n ;  e x e r c i s e  may h a v e  d i m i n i s h e d  
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this v a r i a n c e . 
I t  ! s  o f  i n t e r e s t  t o  n o t e  that i n  b o t h  � r o u p s  t h e  
m e a n  r e a c t i o n  t i m e  i n  r e co v e r y  w a s  v e r y  c l o s e  t o  t h e  
r e s t i n� m e a n  r e a c t i o n  t i m e .  I t  a p p e a r s  t h a t  t h e  � o ut o f  
e x e r c i s e  h a d  l i t t l e  e f f e c t  o n  t h e  a� i l i t y  o f  e i t h e r  g r oup 
t o  r e s p o n d  q u i ckl y when in r e c o v e r y  f r o m  the e x e r c i s e .  
T h e  s ub j e ct s  i n  b ot h  g r o u p s  s e e m e d  t o  g i v e  f u l l  
a t t e n t i o n  t o  m a � i n g  a . q u i c k  r e s p o n s e  e v e n  t h o u g h  m a ny o f  
t h e  sub j e c t s  o f  t h e  L . L . P . F .  G r o u p  w e r e  b r ea t h i ng q u i t e  
heav i l y .  I t  a p p e a r e d  t h a t  a s  l o ng as t h e  sub j e ct cou l d  
d e v o t e  ful l a t t e n t i o n  t o  m a k ing a q u i ck r e s p o n s e  h e  was 
ab l e  to d o  s o .  
CHAPTER V 
s ummARY , CONCL U S I O N S ,  A ND RECOMrnENDA T I O N S  
S ummary 
The study was conducted t o  comrare the reaction 
time o f  3 0  coll ege st udents at  res t ,  durin� exercise and 
in recovery from treadmill running . In a d d i t i o n ,  the 
me3n react ion t imes o f  those subj8cts with a high l evel 
of phy s ical  fi tness were compared t o  the mean reaction 
t imes of those subjects  with a low level of  phy s i c a l  
fi tness � t  �ac� spec i fied level o f  �ar k ,  rest o r  � e c o v �ry.  
Su�jects were given a thorough orientation to 
treadmill running and the rea c t i o n  t ime dev i ce . They 
were classi fied as to h igh or low level phy sical  f i t ness 
on the bases of a Phy s ical Fitness Index determ i ned from 
recovery heart rates following a standardi zed treadm i ll 
run . 
On  the test ing day , subject s  were g i ven 1 6  
reac t i on t ime trials i n  each o f  five  d i fferent situat ions ; 
a t  res t ,  while runnin� at  two percer. t ,  s i x  percent and 
ten oercent �rades on the t readmi l l  and in recovery from 
the run , Data was p unched on I .� . r .  cards and computer i zed 
t test s w e r e  used t o  determine the s i g n i f i cance o f  the 
d i fferences of reaction  time means in  a ll five s i tuati�ns;  
3 3  
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I • .  W i t h i n  t h e  H i g h  L e v e l  o f  P h y s i c a l  F i t n e s s  G r o u p ,  I I .  
W i t h i n  t h e  L o w  L e v e l  o f  P h y s i c a l  F i t ne s s  G r o u p ,  a n d  I I I .  
B e t w e e n  t h e  H i g h  L e v e l  o f  Phy s i ca l  F i t ne s s  G r oup a n d  t h e  
L o w  L e v e l  c f  P h y s i ca l  F i t n e s s  G r o up .  
C o n c l u s i o n s  
9 a s e d  o n  t h e  r e s u l t s  p r e s e n t e d  a n d  w i t h i n  t h e  
l im i ta t i o n s  o f  t h i s  s t u dy , t h e  f o l l o w i ng c o n c l u s i o n s  
a p p e a r  war r a n t e d :  
1 .  R e a c t i o n  t i m e  d u r i ng e x e r c i s e  i s  s i g n i f ­
i ca n t l y  s l o w e r  t h a n  r e a c t i o n  t im e  a t  r e s t . 
2 .  T h e r e  i s  n o  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r en c e  b e t we e n  r e a c t i o n  t im e  b e f o r e  
� x e : c i s e  a n d  a f t er e x e r c i s e .  
3 .  T h e  phy � i ca l  f i t n 9 s s  o f  a n  i n d i v i d u a l  i s  a 
f a c t o r  i n  m a i n t a i n i n �  a r a p i d  r e a c t i o n  t im e  
dur i ng e x e r c i s e .  
R e c o m m e n d a t i o n s  
T h e  r e s ea r c h e r  f e e l s  t h e  f o l l o w i ng r e co m m e n da t i o n s  
m a y  � a r r a nt i n v e s t i g a t i o n :  
1 .  A s im i l i a r  s t udy c o u l d  b e  c o ndu c t e d  t o  
d e t e r m i ne i f  a s t a t i s t i ca l ly s i � n i f i ca n t  
r e l a t i o n s h i p  e x i s t s  b e t w e e n  r e a c t i o n  t im e  
d u r i n� e x e r c i s e  a n d  phy s i c a l  f i t n e s s . 
2 .  A n  i nv e s t i g a t i o n  m e a s u r i ng t h e  r e a c t i o n  t im e s  
o f  a t h l et e s  a n d  n o n - a t h l e t e s  dur i n� v a r i o u s  
� � r �  l o a d s  may � e  wor thy . 
3. A s t u dy c o n c e r n i ng t h e  e f f e c t  o f  v a r i o u s 
r u n n i ng s p e e d s  o n  r e a c t i o n  t i m e  w o u l d seem 
w a r r a n t e d . 
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S ub j e c t  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10  
1 1  
12 
1 3  
14 
1 5  
APPEND I X  A 
RA�U DATA 
( rnE A N  R E A CT I O N  T IM E S  FOR H I G H  L E V E L  
PHY S I CA L  F I T N E S S  G R O UP ) 
Rest 
( S e c )  
. 1 17 
. 150 
. 144 
.121 
. 153 
.169 
. 127 
. 1 67 
.149 
.160 
.147 
. 14 6  
.137 
.158 
. 147 
2% 
( S e c )  
. 129 
.163 
. 178 
.135 
.162 
. 153 
.134 
.190 
.193 
. 189 
.182 
. 188 
.136 
.163 
. 1 60 
6 0
.# 
r.. 
( S e c )  
. 12 8 
. 154 
.159 
.143 
. 158 
. 154 
. 146  
. 199 
. 180 
. 172 
.166  
. 1 60 
. 148 
.159 
. 1 61 
10% 
( S e c )  
. 123 
. 157 
. 1 59 
. 123 
. 155 
. 1 57 
.150 
.214 
. 180 
. 178 
.165 
. 151 
.145 
. 154 
. 15 1  
Recovery  
( S e c )  
. 12 5 
.140 
.148 
. 129 
. 1 60 
.153 
. 136 
. 157 
. 156 
. 170 
. 1 63 
. 139 
. 142 
. 142 
.151 
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71.3 
75 .8 
77 . 1  
80 . 6  
81.9 
83 . 3  
8 5 . 7  
90.3 
97.4 
100.6 
1 0 6 . 4  
1 1 9 . 0  
141.5 
151 . 5  
153 . l  
S ub j e c t  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 4  
15 
A P P E ND I X  B 
R A W  DATA 
( �E A N  R E A CT I O N  T I M E S  F O R  LOW L E V E L  
PHY S I CAL F I T N E S S  G R O U P ) 
� � s t  
( Se c )  
. 136 
. 121 
. 134 
.161 
. 158 
� 168 
.134 
.161 
. 149 
.134 
. 196 
.195 
.156 
.15_2 
. 131 
2af 1 ':>  
( Se c )  
. 171 
. 139 
. 163 
.195 
. 198 
.225 
.136 
. 195 
.173 
. 145 
.199 
. 182 
. 199 
. 170 
. 133 
6% 
{ S e c )  
.171 
. 154 
.186 
. 184 
.178 
. 209 
.135 
.209 
. 198 
.151 
. 199 
.191 
.207 
. 169 
. 150 
10% 
( S e c )  
.185 
. 158 
. 194 
.163 
. 271 
. 244 
.145 
. 244 
.235 
. 149 
.192 
. 195 
. 199 
. 164 
. 155 
R e c o v e r y  
( S e c )  
. 145 
. 130 
.139 
. 163 
.156 
. 193 
. 133 
. 180 
.144 
.142 
. 176 
. 180 
. 148 
. 159 
.126 
43 
P F I  
26 . 5  
28 . 3  
30 . 5  
35 . 7  
37.4 
40 . 8  
41.2 
43 . 4  
48 .6 
50 . 4  
51.0 
53.2 
54.8 
55. l 
55 .2  
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